This work carried to investigate the effect of using Sesbania sesban seeds (SS) in goat's diets on nutrients digestibility, some rumen parameters and growth performance Zaraibi kids. Twenty Zaraibi kids ( average 16.0 kg live weight and 4 to 5 months old) were divided into 4 groups (5 kids each). The control group (G1) was fed a ration consisting of concentrate feed mixture and corn silage according to NRC (1981) recommendation. Sesbania sesban seeds was used to replace 10, 20 and 30% of concentrate's protein for groups G2, G3 and G4, respectively. The feeding trails lasted 14 weeks. In addition, three male Zaraibi goats of each group were involved in digestion trail to evaluate the feeding value of the tested diets.
INTRODUCTION
Nutrition is a major factor affecting the physiological and metabolic status of from animals. In Egypt, there is a wide gap between the available feedstuffs and farm animals requirements. During summer season, green forages with reasonable protein contents are not adequately available. Accordingly, there is a clear drop in productive performance. Many attempts were carried out to introduce some green forages or seeds containing higher protein content such as Sesbania sesban and Erythrin indica ( Soliman et al., 1997 and Pugalenthi et al. 2004) .
Legume seeds are valuable sources of protein, oil, carbohydrates, minerals and vitamins. They are playing an important role in human nutrition mainly in developing countries Rangappa, 1992 and Yanez et al., 1995) .
Sesbania (Sesbania sesban ) is a legume shurb adapted to summer season and plants can be cultivated successfully by seeds under irrigation ( Abdl-Rahman et al., 1995) . In study by Hossain and Becker (2001) on four different sesbania seeds as S. aculeata, S. rostrata, S. sesban ( accession 10865 D) and S. sesban (accession 15019 D ), the obtained data indicated that the crude protein content in different seeds ranged from 29.1 to 33.1 %, crude lipid 4.7 -6.0 % , crude fiber 10.9 -15.8 %, total crude carbohydrates 44.6 -47.4 % and gross energy 19.2 -20.0 k j/g. They found also that palmtic, stearic, oleic, linoleic, and linolenic acids were the major fatty acids ( FA's) and the total unsaturated and essential FA's ranged from 78.1 to 82.3 % and 77.2 to 80.3 %, respectively. Pugalenthi et al. (2004) reported that both crude protein and lipid contents in Sesbania seeds are higher ( 31.08 and 6.23, respectively) when compared with Erythrina indica seeds ( 21.45 and 2.24%, respectively), but some essential amino acids such as cysteine, methionine and threonine in both seeds were found to be deficient when compared with FAO / WHO ( 1991) requirement pattern.
In recent study, Arekemase et al. (2013) studied the quantitative evaluation of the nutritional constituents of Sesbania sesban seeds such as protein, energy, minerals and vitamins and they found that Sesbania seeds were rich in all the essential nutrients needed by the live stocks. Literature on using Sesbania sesban seeds (SS) in feeding Zaraibi goats is scarce. Therefore, the aim of this work was to investigate the effect of feeding Sesbania seeds as a new source of protein to partly replace the expensive CP of the concentrate feed mixture on digestion coefficients, feeding values and growth performance. Some metabolic parameters ( rumen and blood) were also studied.
MATERIALS AND METHODS
This study was conducted at the Animal Production Research Station, El-Serw, belonging to Animal Production Research Institute, Agricultural Research Center, Egypt.
Animals and feeding :
Twenty growing Zaraibi kids, selected from El-Serw Station Herd, with an average age of 5 to 6 months and 16.0±0.20 kg weight were used. The animals were divided according to their body weight into 4 similar groups (5 each) to study the effect of using sesbania seeds (SS) as a source of protein in goat's diets at levels, of 0.0 (group1), 10% ( group2), 20% ( group3) and 30% ( group4) from CFM protein. Each group was housed in a semi-roofed yard (4x3x5 meters). The animals were weighed at the beginning then biweekly. Zaraibi kids were fed for 2 weeks as a transitional period on the experimental rations before the start of the experimental work. Feeding the experimental rations lasted 14 weeks. Three digestibility trials were conducted using 9 male Zaraibi goats (3 each) to evaluate the feeding values of the tested diets. The nutrient requirements were calculated according to NRC (1981) of goats. The amounts of concentrate feed mixture and corn silage were estimated to cover 70 and 30% of crude protein requirements, respectively. Thus, the concentrate (CFM) and roughage (corn silage) were offered at 60:40 ratio as reported by Tawfik et al. (2005) and Soliman et al. (2010) on growing lambs and Zaraibi kids, respectively. Animals were fed the assigned ingredients as mixed rations. The CFM consisted of 26 % undecortecated cotton meal, 40 % yellow corn, 27 % wheat bran, 3.5 % molasses, 2 % limestone, 1 % common salt and 0.5 % minerals mixture. The chemical composition of the tested ingredients was determined (Table 1) . Water was available at all times and was measured as average for each group ( per ml/h/l). Diets were offered twice daily at 8.0 am and 3.0 pm any refused were daily recorded. Proximate chemical analysis of the feeds and feces was carried out according to A.O.A.C. (1995) .
Rumen samples:
Rumen fluid samples were taken from 3 animals of each experimental group using stomach tube before feeding (0 time) and at 3 and 6 hrs post-feeding at the end of growing period. The samples were filtered through 3 layers of gauze and immediately subjected to the determination of pH value by pH meter. Ammonia nitrogen (NH3-N) concentration was measured according to the method of Conway (1957) , Microbial protein was determined according to Schultz and Schultz (1970) , whereas total volatile fatty acids (VFA's) was determined according to the technique described by Warner (1964) .
Blood samples:
Blood samples were collected from the jugular vein once before feeding (3 animals in each) at the end of growing period. Blood samples were centrifuged at 4000 rpm for 20 min. Part of the separated serum was directed to enzymes activity determination, while the other part was stored frozen at-20 0 c till the biochemical analysis. Commercial kits were used for colorimetric biochemical determinations.
Economic efficiency :
Economic efficiency was calculated as total output/ total input according to the local prices ( where 1 ton of CFM cost 2300LE, CS cost 300 LE and 1 ton Sesbania seeds coat 1000 LE while1 kg live body weight of male Zaraibi goats for 31LE).
Statistical analysis:
Data were statistically analyzed by one-way analysis of variance according to Snedecor and Cochran (1982) and the differences among means were tested using Duncan's Multiple Range Test (Duncan, 1955) .
RESULTS AND DISCUSSION

1-Chemical composition :
The chemical analysis as shown in Table 1 indicated that Sesbania seeds (SS) contained 31.19% CP, 5.30% EE, 52.63% NFE, 7.31% CF and 3.57 % Ash. Similar results were reported by Pugalenthi et al., (2004) who found that Sesbania seeds contained 31.08% CP, 52.61NFE, 6.81% CF, 3.27% Ash on DM basis, while EE was higher than contained herein ( 6.23 vs. 5.30%). However, Hossain and Becker ( 2001) studied the chemical analysis of different Sesbania seeds and found that the crude protein content in different seeds ranged from 29.1 to 33.1 %, crude lipid 4.7 -6.0%, crude fiber 10.9 -15.8%, total crude carbohydrates 44.6 -47.4% and gross energy 19.2 -20.0 k j /g.
2-Daily feed intake and water consumption :
The average daily DM intake of Zaraibi kids is summarized in Table  2 . The total DM intake as g/h tended to decrease ( 666, 657, 637 and 621g) with increasing level of Sesbania seeds ( 0, 10, 20 and 30%) in goats rations. The corresponding values of intake when related to metabolic body size were 71.31, 69.74, 68.27 and 66.99 g/kgw 0.75 , respectively. The same trend was observed also with daily intake as % BW between the experimental treatments as shown in Table 2 . This decrease in DM intake with increasing level of Sesbania seeds attributed to the ratio of crude protein in Sesbania seeds was greatly higher than CFM ( 31.19 vs. 14.0%) as shown in Table 1 .
The obtained values of daily DM intake are within the normal range given by Ahmed et al. (2000) for Zaraibi kids fed restricted 100% high concentrate ( ranged from 623.1 vs. 668.9g/h ). Also, Soliman et al.(1997) observed that the daily DM intake when related to body weight (% BW) ranged from 2.94 to 3.11 in Zaraibi kids fed CFM + Sesbania sesban forage.
Concerning water consumption, the obtained data indicated that the differences in water consumption as L /head, ml/kg BW or ml/ kgw0.75 among treatments were not noticeable as shown in Table 2 . But, the values of water consumption as ml / g DM intake was higher ( 3.11, 3.21, 3.34 and 3.36 ) with increasing level of Sesbania in kid's rations( 0, 10, 20 and 30 %, respectively). The present estimates of water consumption are nearly similar to those obtained by Ibrahim et al. ( 2012) on growing lambs ( ranged from 196 to 253 ml/ kg w 0.75 and from 2.85 to 3.77 ml/ g DM intake ).
3-Ruminal parameters :
Results of pH values ( Table, 3) indicated that maximum pH values were recorded at 0 time with all groups without significant differences among treatments and then gradually decreased to the minimum values at 3 hrs post feeding and tended to increase again thereafter at 6 hrs post feeding with all groups. Similar trend were observed by Zeid et al. (2009) and Ibrahim et al. (2012) with Zaraibi kids and Rahmani lambs, respectively. In the sametime, ruminal ammonia-N concentration was greatly higher post-feeding than before feeding and that maximum values of NH3 -N in the rumen were reached at 3 hrs post-feeding then decreased with all groups without noticeable differences among tested experimental treatment. Similar results were observed by Shehata et al. (2006) with using some other wild plants ( reed) in goats rations.
As regard to microbial protein , the obtained results indicated that microbial protein content during 3 and 6 hrs post-feeding was significantly higher (P<0.05) with G2 ( 0.563 and 0.507, respectively) compared with G4 ( 0.527 and 0.467, respectively) whereas G1 and G3 recorded medium values as shown in Table 3 . Generally, the highest values of microbial protein ( 0.337, 0.563 and 0.507 ) and lowest values of ruminal ammonia-N concentration ( 16.93, 22.20 and 20.87) were recorded with G2 at oll times ( 0, 3 and 6 hrs, respectively).
Data of ruminal total VFA's concentrations as well as proportions of individual VFA's % are presented in Table 4 . Rumen total VFA's concentrations ( m Eq/100ml) post-feeding (3 and 6 hrs) were the highest values with G2 (11.70 and 10.57, respectively), while the lowest value was detected with G4 ( 11.13 and 10.13, respectively) and the differences were significant at two hours. Molar proportion of ruminal VFA's showed higher acetate and propionate but lower butyrate with G2 than other groups as shown in Table 4 . The differences between G2 and G4 in both propionate and butyrate were significant. In the sametime, the effect of experimental rations on valeric, isobutyric and isovaleric were not significant ( Table, 4 ).
Generally, the highest value of total VFA's concentration was at 3 hrs post-feeding which was reflected on lowering pH values ( Table, 3) at that time as reported by Shehata et al. (2006) and Zeid et al. (2009) with Zaraibi goats.
4-Blood profile :
Data of hemato-biochemical parameters are presented in Table 5 . The results indicated that most tested blood parameters were not significantly affected by the tested experimental rations.
Comparison of hematological parameters revealed small fluctuations among groups fed different rations in concentrations of Hb, RBC's, Hct, WBC's, total protein, albumin, urea, creatinine, glucose and calcium. On the other hand, the highest values of lymphocytes % and globulin were recorded with G2 (55.0 and 3.30, respectively) and lowest values were detected with G1 ( 51.67 and 3.0, respectively) and the differences were significant. Meanwhile, both MCHC % and platelets was also higher ( 33.20 and 860, respectively) with G2 than other groups but without significance. Serum cholesterol concentration showed some fluctuation among groups, ranging from 59.33 ( in G1) to 63.67 ( in G4) as shown in Table 5 . Both AST and ALT concentrations were higher with G1 ( 87.0 and 21.67, respectively) compared with the other groups and the differences were significant in AST concentration only. The obtained values are within the normal range reported by Jain 1986 ( for hematological parameters) and Kaneko (1989) ( for biochemical parameters ) for healthy goats.
On the contrary, phosphorus ( inorganic) was noticed to be less (P<0.05) with rations containing Sesbania seeds( G3, 5.23، G4, 5.17 mg/ 100ml) compared to the control (G1, 5.57mg /100ml). Kaneko (1989) cited that the normal physiological range of blood phosphorus ( inorganic) is from 5.0 to 7.3 mg / dl.
5-Digestion coefficients and feeding value :
The obtained data in Table 6 indicated that the digestibility of most nutrients (DM, OM, CF, NFE and EE ) and feeding values ( TDN and DCP) were not significantly different among the tested experimental rations. Meanwhile, the CP digestibility was significantly decreased with G4 (68.0%) compared with G1 and G2 ( 72.49 and 72.68%, respectively) . This may be attributed to the decrease in some essential amino acids such as cysteine, methionine and threonine in Sesbania seeds as reported by Pugalenthi et al. (2004) . Generally the highest value of digestion coefficients of all nutrients and TDN were recorded with G2 while , the lowest values were recorded with G4 as shown in Table 6 .
6-Growth performance :
Performance of male growing Zaraibi goats in relation to different feeding schemes are presented in Table ( 7) . The obtained results revealed that CFM with partial replacing Sesbania seeds (SS) during the experimental period maintained the same growth rate with slight favor for feeding at the high level only. The daily body gain (DBG) values were 75.72 and 71.82 g/h for G1 (control) and G4(high level of SS) as shown in Table ( 7) . But, the highest values of daily body gain (DBG) was recorded with G2, without significant differences. These results were related to the digestion coefficients and feeding value as reported earlier in Table 6 .
7-Feed conversion:
Feed conversion of the experimental diets is shown in Table8. Feed conversion based on DM was better with G2 (8.51) followed by (8.55) then G4 (8.65) and lastly G1 (8.80) . Similarly, the values of feed conversion expressed as TDN intake/kg gain was better in kids received SS diets (5.81, 5.77 and 5.82 for G2, G3, G4, respectively) compared with control (G1, 5.97). A similar trend was noticed when efficiency of conversion was based on DCP where the best was G2 (0.770) while others ranged from 0.772 to 0.780. The obtained values of feed conversion are within the normal range given by Soliman et al. (1997) and Ahmed et al. (2000) for male Zaraibi goats during growing period. In this respect, Ahmed (2003) found that the feed efficiency of Zaraibi kids ( aging 7-8 months) ranged from 7.31 to 8.92 kg DM / kg gain.
8-Economic efficiency :
Economic efficiency (EE), estimated as price of gained weight divided by cost of feed consumed for that gain, are presented in Table 9 . The economic efficiency of feeding Zaraibi kids on different experimental rations show reduction in feeding cost ( 1.259, 1.185, 1.106 and 1.020 L. E) with increasing Sesbania seeds levels (0, 10, 20 and 30%) in the diets ( G1, G2, G3 and G4, respectively). Also, using Sesbania seeds in kids diets reduced feed cost / kg gain (L.E) to 15.36, 14.85 and 14.31 for G2, G3 and G4, respectively compared with value of 16.63 for control (G1). Therefore, the economic efficiency was noticeably better (1.86, 2.02, 2.09 and 2.17) as a result to using of Sesbania seeds at level 0.0, 10, 20 and 30% in diets of growing male Zaraibi goats ( kids) as shown in Table 9 .
Generally, the economic efficiency was improved by about 9.0, 12.0 and 17.0 % with Sesbania seeds rations ( G2, G3, and G4, respectively) compared with G1 (control). Accordingly, legumes such as Sesbania seeds constitute an important feedstuff and are an economic source of protein in the diets as reported by Kumar et al. (1991) and Pugalenthi et al. (2004) .
CONCLUSION
Sesbania seeds could be safely, economically and successfully used as a source of protein for feed, to replace up to 30% of CFM protein in goats rations since it did not have adverse effects on ruminal fermentation parameters, blood constituents, feed utilization efficiency and feeding values of rations compared with control. Further studies are however needed to evaluate the utilization of Sesbania seeds at different levels by some other farm animals during different physiological periods and for longer periods. 
